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CATV tuner 



(57) A tuner has a receiving unit receiving a signal 
input from a CATV station to an HPF(1). In the receiving 
unit, the signal is attenuated by a PIN attenuator circuit 
(33) with the gain based on the signal level, thereafter 
the signal is amplified over a broad frequency range by 
a buffer amplifier (35), the high frequency component is 
amplified by a high frequency amplifier (32) , and con- 
verted to a desired intermediate frequency signal by a 
frequency converting circuit including an oscillating cir- 

FIG.1 



cuit (7, 8, 13) and a mixing circuit (6, 28). Thereafter, the 
signal is IF-amplified by an IF amplifier (19) and output 
through a terminal (1 2). As the signal input to the ampli- 
fier (32, 35) succeeding the PIN attenuator circuit (33) is 
prevented from attaining a high level, signal distortion at 
the time of amplification can be improved, and supply 
current to the amplifier can be reduced. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a CATV 
tuner. More specifically, the present invention relates to 
a cable modem tuner incorporated in a cable modem 
used for enabling high speed data communication at io 
home, utilizing an unused channel of cable television 
(hereinafter referred to as CATV), and a CATV tuner 
used for a digital set top box (hereinafter referred to as 
STB) for high speed data communication at home utiliz- 
ing a different frequency band. is 

Description of the Background Art 

[0002] In a CATV system, introduction of HFC 
(Hybrid Fiber/Coax) has been in progress, in which a 20 
coaxial cable is kept as a subscriber's drop wire and the 
main network is implemented by optical fibers. This sys- 
tem attempts to provide broad-band data communica- 
tion service of several Mbits/sec at home. Utilizing this 
system, it is possible to realize high speed data line hav- 25 
ing the transmission rate of 30 Mbits/sec with the band 
width of 6 MHz using 64 QAM (Quadrature Amplitude 
Modulation), which may not be called the state of the art 
any more. The cable modem is used in this system, and 
realizes high speed data communication of 4 Mbits/sec 30 
to 27 Mbits/sec, utilizing an unused channel of CATV. 
[0003] Rg. 1 1 is a block diagram of a conventional 
cable modem tuner. An up signal transmitted from the 
cable modem tuner to a CATV station, not shown, has 
the frequency of 5 MHz to 42 MHz, and a down signal 35 
transmitted from the CATV station to the cable modem 
tuner has the frequency of 54 MHz to 860 MHz, and 
transmitted to a cable network through a CATV input ter- 
minal 11 of the tuner. The up signal transmitted from the 
cable modem is received by a data receiver of the CATV 40 
station (system operator), and enters a computer of a 
center. In the cable modem, a data signal subjected to 
quadrature phase shift keying from a QPSK transmitter, 
not shown, is input to a data terminal 10, as the up sig- 
nal. The data signal is transmitted through an upstream 
circuit 9 and an input terminal 1 1 , to the CATV station. 
[0004] The down signal is passed through an HPF 
(High Pass Filter) 1 as an IF (Intermediate Frequency) 
filter having an attenuation range of 5 to 42 MHz and a 
passband of not lower than 54 MHz and to a buffer 
amplifier 35 to be supplied to various circuits of the suc- 
ceeding stages. 

[0005] The circuits of the succeeding stages pro- 
vide receiving circuits for UHF band (B3 band) having 
the frequency of 470 to 860 MHz, VHF High band (B2 
band) of 170 to 470 MHz and VHF Low band (B1 band) 
of 54 to 170 MHz, respectively. Band division is not lim- 
ited thereto. 



[0006] Further, the cable modem tuner includes, in 
addition to the receiving circuits described above, IF 
amplifying circuits 19 and 21, an SAW filter 20, an IF 
output terminal 12 and a PLL channel selection circuit 
27. 

[0007] The receiving circuits for the B1 to B3 bands 
described above respectively include input switching 
circuits 200, 140 and 220; UHF high frequency amplifi- 
cation input tuning circuits 300, VHF HIGH BAND high 
frequency amplification input tuning circuit 150 and VHF 
LOW BAND high frequency amplification input tuning 
circuit 230; a UHF high frequency amplifier 4, a VHF 
HIGH BAND high frequency amplifier 16 and a VHF 
LOW BAND high frequency amplifier 24; a UHF high 
frequency amplification output tuning circuit 50, VHF 
HIGH BAND high frequency amplification output tuning 
circuit 170 and VHF LOW BAND high frequency ampli- 
fication output tuning circuit 250; a UHF mixing circuit 6, 
a VHF HIGH BAND mixing circuit 18 and a VHF LOW 
BAND mixing circuit 26; and a UHF oscillating circuit 7, 
a VHF HIGH BAND oscillating circuit 13 and a VHF 
LOW BAND oscillating circuit, corresponding to the mix- 
ing circuits, respectively. 

[0008] Switching method using a switching diode, 
or a method using a filter for band splitting is applied to 
the input switching circuits 200, 140 and 220. 
[0009] Generally, a dual gate type MOSFET device 
is used for the high frequency amplifiers 4, 16 and 24. 
An AGC (Automatic Gain Control) voltage from an AGC 
terminal 36 is input to the gate electrode of the device, 
and therefore the gain in these amplifiers is controlled 
by the AGC voltage. 

[0010] Input switching circuits 200, 140 and 220 
receive as inputs the signals of B1 to B3 bands, and 
selectively outputs the received signals of prescribed 
frequency bands only. 

[00 11] High frequency amplification input tuning cir- 
cuits 300, 150 and 230 tune the received signals selec- 
tively output from input switching circuits 200, 140 and 
220 to respective desired frequencies (frequencies of 
the desired channels) using a tuning coil or the like, in 
respective bands. 

[0012] High frequency amplifiers 4, 16 and 24 
receive the output signals from high frequency amplifi- 
cation input tuning circuits 300, 150 and 230, amplify 
these signals so as to prevent degradation of SN ratio 
such as signal distortion, using the voltage level of AGC 
terminal 36 receiving the AGC voltage as a reference, 
and output the resulting signals. The RF (high fre- 
quency) AGC voltage supplied to AGC terminal 36 is 
supplied to the gate electrode of the dual gate MOSFET 
in each of the high frequency amplifiers 4, 16 and 24, 
and therefore the dual gate MOSFET operates such 
that the power gain of the high frequency amplifier 
attains the full gain when the input signal level is higher 
than 60 dBji, and operates so that the output level of the 
tuner is always kept at a constant level when the input 
signal level is not higher than 60 dBu., so that degrada- 
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tion of SN ratio such as distortion, of the signal can be 
prevented. . 

[0013] High frequency amplification output tuning 
circuits 50, 170 and 250 tune the output signals from 
high frequency amplifiers 4, 16 and 24 to desired fre- 5 
quencies by using a tuning coil or like in respective 
bands, and provide the resulting signals. 
[0014] Local oscillating circuits 7, 13 and 8 oscillate 
to provide prescribed intermediate frequencies corre- 
sponding to respective bands, and mixing circuits 6, 16 io 
and 26 convert the signals output from high frequency 
amplification output tuning circuits 50, 170 and 250 to 
desired intermediate frequency signals by using the 
oscillation signals from the corresponding local oscillat- 
ing circuits, and therefore, local oscillating circuits 7, 13 15 
and 18 together with the mixing circuits 6, 18 and 26 
form frequency converting circuits for respect bands. 
[0015] Thereafter, the output signals of the receiv- 
ing circuits are amplified to prescribed levels by an IF 
amplifying circuit 19, frequency-converted to a pre- 20 
scribed level by SAW filter and IF amplifying circuit 21, 
and output through IF output terminal 12. 
[0016] In operation, the down signal passes 
through HPF1 and applied to input switching circuits 
200, 1 40 and 220. Therefore, among the three receiving 25 
circuits, only that receiving circuit of which operational 
frequency corresponds to the frequency of the down 
signal operates, and other receiving circuits do not 
operate. The operations of the receiving circuits are 
common. 30 
[0017] The receiving circuit of each band will be 
described in the following. 

[0018] CATV signal is passed through input switch- 
ing circuits 200, 140 and 220 as well as high frequency 
amplification input tuning circuits 300, 150 and 230, 35 
amplified by high frequency amplifiers 4, 1 6 and 24, and 
provided as received signals through high frequency 
amplification output tuning circuits 50, 1 70 and 250. 
[0019] Thereafter, the received signals are passed 
through mixing circuits 6, 18 and 26 as well as local 40 
oscillating circuits 7, 13 and 8 whereby the signals are 
converted to desired intermediate frequency signals, 
and subjected to LOW IF conversion by IF amplifying 
circuits 19 and 21 and SAW filter 20, and provided at 
output terminal 12. 45 
[0020] The above described series of operations 
are implemented as a channel selection data is trans- 
mitted from a CPU, not shown, to PLL channel selection 
circuit 27 so that the channel is selected accordingly 
and, at the same time, the input switching circuit for so 
band switching operates in accordance with the band 
characteristic so that the power supply to respective 
bands is switched. 

[0021] A cable modem tuner having a similar struc- 
ture is also disclosed in Japanese Patent Laying-Open 55 
No. 10-304261. 

[0022] The conventional cable modem tuner 
described above operates such that it is always kept in 



a stand-by state for reception. Therefore, low power 
consumption is necessary. In the double conversion 
type cable modem tuner described above, power con- 
sumption in the stand-by state is 0.7 to 1 W, which is rel- 
atively large as compared with the power consumption 
in operation. 

[0023] More specifically, in the conventional cable 
modem tuner, the high frequency amplifying circuits 4, 
16 and 24 operate independent from each other, and 
therefore a current for switching operations of these cir- 
cuits is necessary. Further, when a multiwave signal of 
the CATV is received at the buffer amplifier 35, the 
received signal is prone to distortion. In order to solve 
this problem, it is necessary to supply large current to 
the device of the buffer amplifier 35. 
[0024] Further, the cable modem tuner, which is a 
CATV receiver, receives the multiwave signal in com- 
mon. Therefore, at least 6 dB of an input return loss is 
necessary for the entire reception band. Therefore, 
buffer amplifier 35 is inserted to the input circuit of the 
conventional cable modem tuner, to improve the input 
return loss. Further, in the above described conven- 
tional cable modem tuner, AGC is realized in the stage 
of high frequency amplifiers 4, 16 and 24. Such a sys- 
tem is susceptible to intermodulation distortion and 
mixed modulation distortion. 

[0025] More specifically, AGC is realized at high fre- 
quency amplifiers 4, 16 and 24 of Fig. 11, and the high 
frequency amplifiers are generally implemented by dual 
gate type MOSFETs, and therefore linearity in AGC 
operation is not satisfactory. Further, as the signal level 
is amplified by buffer amplifier 35, the signals to be 
applied to high frequency amplifiers 4, 1 6 and 24 of the 
succeeding stages come to have high signal level, so 
that intermodulation distortion and mixed modulation 
distortion are more likely when the high frequency sig- 
nal components are amplified. 

[0026] Further, in the above described conventional 
cable modem tuner, because of the nature of the dual 
gate type MOSFETs used for high frequency amplifiers 
4, 16 and 24, high frequency parameter component at 
the input/output fluctuates by the AGC operation, resum- 
ing in waveform distortion (waveform fluctuation), which 
leads to higher possibility of transmission distortion. 
[0027] Further, as the device characteristics of the 
high frequency amplifiers 4, 16 and 24 have the above 
described disadvantages, signal transmission distortion 
(amplitude distortion) resulting from AGC is highly likely, 
of which improvement is very difficult. 
[0028] Further, as the high frequency amplifying cir- 
cuits 4, 16 and 24 of the conventional cable modem 
tuner are provided for respective bands, the number of 
circuit components is considerably large, which is not 
preferable in view of economy. 

[0029] In Fig. 11, a cable modem tuner is shown. 
Recently, a CATV tuner generally referred to as a digital 
set top box (hereinafter referred to as a STB) has been 
proposed. The cable modem allows display of the down 
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data signal transmitted from the CATV station to be dis- 
played on a television monitor. The STB branches 
QPSK modulated down data signal transmitted from the 
CATV station from the tuner, and signals are processed 
by a CPU to be output to a personal computer. 
[0030] Therefore, while the unused channel of 
CATV in a band between 54 MHz to 860 MHz is used for 
transmitting the down data signal as described above, 
different frequency band of 70 MHz to 130 MHz is used 
in the STB. 

[0031] Fig. 12 is a schematic block diagram of the 
STB which includes a branching circuit 37 for branching 
the down data signal between HPF1 and buffer amplifier 
35, and the branched down data signal is output to an 
OOB (Out Of Band) terminal 38. The OOB terminal out- 
puts the branched data to the CPU. Except this point, 
the structure is the same as that of Fig. 1 1 . 
[0032] In the STB shown in Fig. 11 , the up signal of 
the CATV signal has the frequency of 5 MHz to 42 MHz, 
and the down signal has the frequency of 54 MHz to 860 
MHz, and the signals are connected through input ter- 
minal 1 1 to the cable network. The up signal transmitted 
from the STB is received by a data receiver of the CATV 
station and input to a computer of the center. 
[0033] In the STB, a QPSK data signal from a 
QPSK transmitter (not shown) is provided at data termi- 
nal 1 5 as the up signal. The data signal is input to the 
STB through the CATV network by the computer at the 
center, processed by the CPU (not shown) in the STB, 
and applied to a QPSK modulator. Except this point, the 
operation is the same as that in the cable modem tuner 
shown in Fig. 1 1 , and the STB also has the same prob- 
lems as the cable modem tuner described above. 

SUMMARY OF THE INVENTION 

[0034] Therefore, an object of the present invention 
is to provide a CATV tuner of which power consumption 
is saved. 

[0035] Another object of the present invention is to 
provide a CATV tuner of which signal distortion can be 
suppressed. 

[0036] Briefly described, the present invention pro- 
vides a CATV tuner including an upstream circuit for 
transmitting a data signal to a CATV station, a high pass 
filter for receiving, while removing a data signal, multi- 
wave down signal from the CATV station, and a receiv- 
ing unit for receiving the down signal provided through 
the high pass filter, wherein the receiving unit includes a 
gain control circuit receiving the down signal, attenuat- 
ing the same with a prescribed gain and thereafter 
amplifying and outputting the resulting signal, a high fre- 
quency amplifying circuit receiving the output signal 
from the gain control circuit and extracting a frequency 
signals of respective ranges of different frequency 
bands, a frequency converting circuit converting the sig- 
nal output from the high frequency amplifying circuit to a 
prescribed intermediate frequency signal for each range 



and outputting the resulting signal, and an intermediate 
frequency amplifying circuit amplifying the output signal 
from the frequency converting circuit and providing the 
resulting signal. 

5 [0037] Therefore, according to the present inven- 
tion, the down signal is attenuated by a prescribed gain 
at the input unit of the receiving unit, amplified, desired 
frequency signal is extracted for each range by the high 
frequency amplifying circuit and amplified, thereafter 

io converted to a desired intermediate frequency signal by 
the frequency converting circuit for each range, and 
amplified by the intermediate frequency amplifying cir- 
cuit to be output. Therefore, the down signal is attenu- 
ated by the prescribed gain before amplification at the 

is high frequency amplifying circuit at the input unit. There- 
fore, even when the down signal as the multiwave signal 
is received with high input level, generation of a signal 
distortion can be suppressed. Further, the level of the 
signal input to the succeeding circuit portion for amplifi- 

20 cation can be made lower, and therefore current con- 
sumption in the high frequency amplifying circuit can be 
reduced. 

[0038] In a preferred embodiment of the present 

invention, a down data signal having a different band 
25 from the multiwave down signal from the CATV station is 

input through the cable to the receiving unit, and the 

receiving unit includes a branching circuit for branching 

and outputting the down data signal. 

[0039] Therefore, in the preferred embodiment, by 
30 the branched down data signal, data communication 

with the CATV station can be established, regardless of 

the tuner unit. 

[0040] Further, in a more preferred embodiment, 
the high frequency amplifying circuit includes an input 

35 selecting circuit receiving an output signal from the gain 
control circuit and selectively outputting the signal to a 
plurality of ranges dependent on the frequency band, a 
high frequency amplification input tuning circuit pro- 
vided for each of the plurality of ranges, receiving the 

40 signal for each range selected by the input selecting cir- 
cuit, tuning the received signal to a desired frequency 
and outputting the result, a high frequency amplifying 
circuit provided commonly for the plurality of ranges, 
amplifying output signals from respective high fre- 

45 quency amplification input tuning circuits and outputting 
a result, an output selecting circuit receiving the output 
signal from the high frequency amplifying circuit and 
selectively outputting signals of a plurality of ranges, 
and a high frequency amplification output tuning circuit 

so provided for each of the plurality of ranges, receiving the 
signals of respective ranges selectively output from the 
output selecting circuit, tuning the signals to desired fre- 
quencies and outputting the resulting signals. 
[0041 ] In this embodiment, it is unnecessary to pro- 

55 vide a high frequency amplifying circuit for each of the 
plurality of ranges as in the prior art but only one high 
frequency amplifying circuit is sufficient. Therefore, the 
current consumption can be reduced, and the number 
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of circuit components constituting the tuner can be 
reduced, which leads to reduced cost. 
[0042] More preferably, the high frequency amplify- 
ing circuit includes an input selecting circuit receiving an 
output signal from the input unit and selectively output- 5 
ting to a plurality of ranges dependent on the frequency 
band, at least two high frequency filter circuits provided 
for the plurality of ranges, receiving signals of at least 
two ranges selected by the input selecting circuit and 
cutting off the frequencies other than the desired fre- w 
quency, a high frequency amplifying circuit provided 
commonly to the plurality of ranges, for amplifying the 
output signals from the filter circuit and outputting a 
result, an output selecting circuit receiving the output 
signal from the high frequency amplifying circuit and 15 
selectively outputting signals of at least two ranges, and 
a high frequency amplification output selecting circuit 
provided for each of the plurality of ranges, receiving the 
signals of at least two ranges output from the output 
selecting circuit, and tuning the signals to the desired 20 
frequencies of respective ranges and outputting the 
result. 

[0043] Therefore, while the high frequency amplifi- 
cation input tuning circuit and the high frequency ampli- 
fying circuit have been provided for each of the plurality 25 
of ranges, what is necessary is only to provide at least 
two high frequency filter circuits for two ranges and one 
high frequency amplifying circuit. Therefore, the current 
consumption can be reduced and the number of circuit 
components can be reduced, whereby the overall cost 30 
is reduced. 

[0044] Further, the gain control circuit includes an 
attenuating circuit attenuating the down signal with a 
prescribed gain and providing the result, and a buffer 
amplifying circuit receiving an output signal from the 35 
attenuating circuit, amplifying the same over a broad- 
band and outputting the result. 

[0045] Therefore, in the present embodiment, the 
down signal can be amplified over a broad-band without 
causing any distortion in the buffer amplifying circuit, 40 
and hence the signal distortion at the time of signal 
reception in the tuner can be improved. 
[0046] Further, the prescribed gain can be variably 
set based on the input signal level at the high frequency 
amplifying unit. 45 
[0047] Therefore, the amount of attenuation of the 
signal by the gain control circuit can be determined 
based on the level of the signal input to the high fre- 
quency amplifying circuit of the succeeding stage. 
Therefore, the level of the down signal to be applied to so 
the high frequency amplifying circuit can be set to such 
a level that allows stable operation of the high frequency 
amplifying circuit not causing signal distortion. As a 
result, even when the down signal is input at high level 
to the high frequency amplifying circuit, distortion at the 55 
time of signal transmission can be avoided. 
[0048] Further, at least one of the input selecting 
circuit and the output selecting circuit includes a plural- 



ity of switching elements operating based on the input 
signal level, and a plurality of inductor elements of which 
switching is controlled in accordance with the operation 
of the plurality of switching elements. The input signal is 
selectively output to the plurality of ranges by the 
switching control of the plurality of inductor elements in 
accordance with the operation of the plurality of switch- 
ing elements. 

[0049] Therefore, in the present embodiment, the 
circuit structure necessary for switching between 
ranges can be simplified by the switching of the inductor 
elements in accordance with the operation of the 
switching diode element. Therefore, the number of com- 
ponents can be reduced, leading to lower cost, and the 
current consumption can be reduced. 
[0050] Further, the high frequency filter circuit 
includes a combination circuit of a high pass filter and a 
low pass filter of which cut off frequencies are variable, 
and the high frequency amplifying circuit includes a 
bipolar transistor or a dual gate transistor. 
[0051] The foregoing and other objects, features, 
aspects and advantages of the present invention will 
become more apparent from the following detailed 
description of the present invention when taken in con- 
junction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0052] 

Rg. 1 is a block diagram of a cable modem tuner in 
accordance with a first embodiment of the present 
invention. 

Fig. 2 represents a specific circuit configuration 
including a PIN attenuator circuit, an AGC driver 
and an AGC terminal of Fig. 1. 
Rg. 3 represents a circuit configuration for band 
switching related to the high frequency amplifier 
shown in Rg. 2. 

Rg. 4 is a block diagram of the STB representing 
another embodiment of the present invention. 
Rg. 5 is a block diagram of the STB representing 
another embodiment of the present invention. 
Rg. 6 is a specific circuit diagram of main compo- 
nents of the STB shown in Fig. 5. 
Rg. 7 is a block diagram of the STB representing a 
still further embodiment of the present invention. 
Rg. 8 is a specific circuit diagram of main compo- 
nents shown in Rg. 7. 

Rg. 9 is a block diagram of the STB representing a 
still further embodiment of the present invention. 
Rg. 10 is a specific circuit diagram representing a 
main circuit configuration of Fig. 9. 
Rg. 11 is a block diagram of a conventional cable 
modem tuner. 

Rg. 12 is a block diagram of the conventional STB. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0053] Embodiments of the present invention will be 
described in the following. 

[0054] Rg. 1 is a block diagram of the cable modem 
tuner in accordance with an embodiment of the present 
invention. Referring to Fig. 1 ( the cable modem tuner 
includes a CATV input terminal 11, a data terminal 10, 
H pp 1( a pin attenuator circuit 33, an AGC driver 34 
and an AGC terminal 36 related to the circuit 33, a buffer 
amplifier 35, input switching circuits 2, 14 and 22, UHF, 
VHF HIGH BAND and VHF LOW BAND high frequency 
amplifiers 3, 15 and 23, a high frequency amplifier 32, 
high frequency amplification output switching circuits 29 
to 31, UHF, VHF HIGH BAND and VHF LOW BAND 
high frequency amplification output tuning circuits 5, 17 
and 25, a UHF mixing circuit 6 and a VHF mixing circuit 
28, UHF, VHF HIGH BAND and VHF LOW BAND oscil- 
lating circuits 7, 13 and 8, a PLL channel selection cir- 
cuit 27, 1 F amplifying circuits 1 9 and 21 , an SAW filter 20 
and an IF output terminal 12. 

[0055] The configuration of Fig. 1 differs from the 
conventional configuration shown in Fig. 11 in that 
between HPF1 and buffer amplifier 35, PIN attenuator 
circuit 33 is provided; the conventional three high fre- 
quency amplifiers 4, 1 6 and 24 are replaced by one high 
frequency amplifier 32; input switching circuits 300, 1 50 
and 234 are replaced by input switching circuits 2, 14 
and 22 as well as high frequency amplification input tun- 
ing circuits 3, 15 and 23; high frequency amplification 
output tuning circuits 50, 170 and 250 are replaced by 
high frequency amplification output tuning circuits 5, 17 
and 25; and mixing circuits 6, 18 and 26 are reduced to 
mixing circuits 6 and 28. Except these points, the con- 
figuration shown in Fig. 1 is the same as that of Fig. 1 1 , 
and detailed description thereof will not be repeated. 
[0056] Referring to Rg. 1 , the amount of attenuation 
of PIN attenuator circuit 33 is determined by the control 
of AGC driver 34. AGC driver 34 controls the PIN atten- 
uator circuit 33 such that the circuit operates with the 
amount of attenuation in accordance with the AGC volt- 
age supplied from AGC terminal 36. 
[0057] Ftg. 2 represents a specific example of cir- 
cuit configuration of PIN attenuator circuit 33, AGC 
driver 34 and AGC terminal 36. 

[0058] Though various configurations have been 
proposed for PIN attenuator circuit 33 in general, here, 
one including a PIN diode D shown in Fig. 2 is used as 
a simple example of the circuit. More specifically, the 
AGC voltage V AGC applied to AGC terminal 36 is 
applied through AGC driver 34 and a resistor R1 to PIN 
diode D, so that PIN diode D turns on, and the current 
flows through a resistor R2 from HPF1 to buffer ampli- 
fier 35. As PIN diode D is a device which has a resist- 
ance value as a function of the current, the diode D 
comes to represent resistance when the level of the 
AGC voltage V AGC is lowered. As a result, the input sig- 



nal level from the HPF1 (received signal level) is attenu- 
ated by the amount of attenuation in accordance with 
the level of the AGC voltage V AGC in PIN attenuator cir- 
cuit 33 and applied to buffer amplifier 35. The AGC volt- 

5 age V AGC is an input signal for the high frequency 
amplifier 32 of the succeeding stage, and variably set 
based on the signal level to be applied to the gate of the 
dual gate type MOSFET used here. 
[0059] When multiwave signals as CATV signals of 

w the same level are input (received) at the input terminal 
1 1 simultaneously, the signal level applied to the gate of 
the dual gate type MOSFET used in the high frequency 
amplifier 32 of the succeeding stage attains to the high 
level of 60 dBu. or higher, resulting in intermodulation 

is distortion or mixed modulation distortion at the time of 
signal transmission in the cable modem tuner. In the 
configuration of Fig. 1, however, because of the attenu- 
ation attained by the PIN attenuator circuit 33 in accord- 
ance with the level of the AGC voltage V AGC , signal 

20 input at the high level to the high frequency amplifier 32 
can be avoided. Therefore, such transmission distortion 
can effectively be improved. 

[0060] Further, in order to reduce current consump- 
tion in buffer circuit 35, the AGC operation is attained 

25 not by the high frequency amplifier of the prior art but by 
the PIN attenuator circuit 33 as the AGC circuit using 
the PIN diode D in a stage preceding the buffer amplifier 
35 or by an equivalent circuit Thus, it becomes possible 
to operate the high frequency amplifier 32 with the multi 

30 signal input level of not higherthan 0 dBmv. Accordingly, 
satisfactory distortion characteristic can be obtained 
without the necessity of causing large current flow 
through the device of the high frequency amplifier 32. 
[0061] Thus, the configuration of Fig. 1 attains the 

35 effect of improving transmission distortion of the cable 
modem tuner by 1 to 3 dB. Particularly, improvement in 
transmission distortion is remarkable in relatively low 
reception frequency band of VHF LOW BAND. 
[0062] Fig. 3 shows a circuit configuration for band 

40 switching related to the high frequency amplifier 32 
applied in Fig. 1 . 

[0063] In Fig. 1 , switching of input signals to respec- 
tive bands is realized by the circuit of Fig. 3, which uti- 
lizes switching of inductors by SW (switching) diodes, as 

45 three high frequency amplifiers 4, 16 and 24 of Fig. 11 
are reduced to one high frequency amplifier 32. Accord- 
ingly, as compared with Fig. 11, in the configuration of 
Fig. 1, the high frequency amplifier can be reduced to 
one, and the band switching is realized by inductor 

50 switching utilizing SW diodes. Accordingly, the number 
of circuit components constituting the cable modem 
tuner can be reduced. Specifically, the number of circuit 
components can be reduced by 5 to 1 0 % as compared 
with the configuration of Fig. 1 1 . 

55 [0064] In Fig. 3, input switching circuits 2, 1 4 and 22 
correspond to a circuit configuration for switching induc- 
tors L1 to L6 by the ON/OFF operations of diodes d1 to 
d4. 
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[0065] UHF high frequency amplification input tun- 
ing circuit 3 includes a variable capacitance diode DT1 
and inductors L1 and L2; VHF HIGH BAND high fre- 
quency amplification input tuning circuit 1 5 includes var- 
iable capacitance diode DT1 and inductors L1 , L3 and 5 
L5; and VHF LOW BAND high frequency amplification 
input tuning circuit 23 includes a variable capacitance 
diode DT1 and inductors L1 , L3 and L5 as well as induc- 
tors L2, L4 and L6. 

[0066] Similarly, high frequency amplification output 10 
switching circuits 29, 30 and 31 correspond to the circuit 
configuration for switching inductors 11 to 16 by the 
ON/OFF operations of SW diodes D1 to D3. 
[0067] UHF high frequency amplification output tun- 
ing circuit 5 includes a variable capacitance diode DT is 
and inductors 11 and 12. VHF HIGH BAND high fre- 
quency amplification output tuning circuit 17 includes a 
variable capacitance diode DT and inductors L1 , L3 and 
L4. VHF LOW BAND high frequency amplification out- 
put tuning circuit 25 includes variable capacitance diode 20 
DT and inductors 11,13 and 1 5 as well as 1 4 and 1 6. 
[0068] Though the high frequency amplification 
input and output switching circuits are formed by a plu- 
rality of SW diodes and a plurality of inductors, only one 
of the switching circuits may be formed by a plurality of 25 
SW diodes and a plurality of inductors, and the other 
switching circuit may have the conventional configura- 
tion. Even in that case, the number of circuit compo- 
nents can be reduced and the power consumption can 
be suppressed. 30 
[0069] In operation, the QPSK modulated data sig- 
nal as the up signal is transmitted through a upstream 
circuit 9 to a cable, not shown, connected to input termi- 
nal 11. 

[0070] On the other hand, the down signal from the 35 
cable passes through HPF1 , attenuated by a prescribed 
level at PIN attenuator circuit, and the reception band 
(54 to 860 MHz) is amplified by buffer amplifier 35. 
Thereafter, the signal enters input switching circuits 2, 
14 and 22 and switched to respective circuits of B1 to *o 
B3 bands. 

[0071] As shown in Fig. 3 f switching of the input 
switching circuits 2, 14 and 22 is attained by SW diodes. 
[0072] The bands are adapted such that in accord- 
ance with the received channel, the corresponding band 45 
is set to an operable state and other bands are kept 
inoperable. 

[0073] For example, when a signal of the UHF 
BAND channel is received, circuits 1 to 3, 5 to 7, 9, 19, 
21, 27, 29 and 32 to 35 are set to the operable states, so 
and operations of circuits 8, 1 3 to 1 5, 1 7, 22 and 23, 25, 
28 and 30 to 31 are stopped. Similarly, when a signal of 
the VHF HIGH BAND is received, circuits 1, 9, 13 to 15, 
17, 19 to 21, 27 and 28, 30 and 32 to 35 are set to the 
operable state, and operations of circuits 2, 3, 5 to 8, 22 55 
and 23, 25, 29 and 31 are stopped. When a signal of the 
VHF LOW BAND is received, circuits 1, 8 and 9, 19 to 
23, 25, 27 and 28, 31 and 33 to 35 are set to the opera- 



ble state, and operations of the circuits 2 and 3, 5 to 7, 
13 to 15, 17 and 30 are stepped. These operations are 
attained under the control of function switching opera- 
tion similar to the prior art, with the channel selection 
data applied from the CPU, not shown, to PLL channel 
selection circuit 27. 

[0074] The state of operation of each band will be 
described in the following. The CATV signal passes 
through HPF1 , PIN attenuator circuit 33 and buffer 
amplifier 35, enters input switching circuits 2, 14 and 22 
where band switching is performed, and channel selec- 
tion is done in each of high frequency amplification input 
tuning circuits 3, 15 and 23. 

[0075] Then, after amplification by high frequency 
amplifier 32, band switching is performed by high fre- 
quency amplification output switching circuits 29, 30 
and 31 , and the received signals are provided at high 
frequency amplification output tuning circuits 5, 17 and 
25, respectively. 

[0076] The signal provided by the high frequency 
amplifying circuit has its frequency converted by mixing 
circuits 6 and 28 and local oscillating circuits 7, 8 and 
13, applied to intermediate frequency amplifying circuit 
19, amplified and passed to SAW filter 20, and thereaf- 
ter, again amplified by IF amplifying circuit 21 and exter- 
nally output through IF output terminal 12. These 
operations are common to respective bands. 
[0077] As described above, in the cable modem 
tuner shown in Fig. 1 , the number of circuit elements 
constituting the high frequency amplifier is reduced from 
the conventional three to one, and the configuration of 
the related switching circuit is very much simplified to 
switching of inductors using SW diodes. Accordingly, 
power consumption in the high frequency amplifier can 
be reduced, and current consumption at the switching 
circuit can also be reduced. 

[0078] Further, as the PIN attenuator circuit 33 for 
the AGC circuit including the PIN diode D is positioned 
on the side of the signal input side, with the buffer ampli- 
fier 35 and the high frequency amplifier 32 provided in 
the succeeding stages, the intermodulation distortion 
and mixed modulation distortion in the received signal 
can be improved, without sacrificing the conventional 
functions. 

[0079] More specifically, as the PIN attenuator cir- 
cuit 33 operates in the preceding stage of buffer ampli- 
fier 35, the tolerant input level for the input signal 
(received signal) can be improved as compared with the 
prior art. More specifically, when multiwave signals as 
the CATV signal (130 CW (Carrier Wave) signal) are 
received and input at the level of +10 to +15 dBmV, the 
intermodulation distortion and the mixed modulation 
would be -40 to -50 dBc or more if the PIN attenuator 
circuit 33 is not provided preceding the buffer amplifier 
35, while the intermodulation distortion and mixed mod- 
ulation distortion would be -55 dBc to -60 dBc or more in 
the configuration having the PIN attenuator circuit 33. 
Thus, the distortion can sufficiently be reduced for the 
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received signal, improving the tolerant input level of the 
input signal. 

[0080] Fig. 4 shows an example of the present 
invention applied to the STB. Referring to Fig. 4, a 
branching circuit 37 is provided between HPF1 and PIN 
attenuator circuit 33 shown in Fig. 1. By the branching 
circuit 37, the down data signal is branched and output 
to OBB terminal 38. Except this point, the configuration 
is the same as that of Fig. 1 . 

[0081] Therefore, in the STB shown in Fig. 4 also, 
by the attenuation attained by the PIN attenuator circuit 
33 in accordance with the level of AGC voltage Vagc, 
signal input at the high level to high frequency amplifier 
32 can be avoided, and hence the transmission distor- 
tions can effectively be improved. Further, by the opera- 
tion of PIN attenuator circuit 33, it becomes possible to 
operate the high frequency amplifier 32 with the input 
level of multiwave signal being not higher than 0 dBmv. 
Therefore, even when a large amount of current flows 
through the elements of high frequency amplifier 32, 
satisfactory distortion characteristic can be ensured. 
[0082] Fig. 5 is a schematic block diagram of the 
STB in accordance with another embodiment of the 
present invention, and Fig. 6 is a specific circuit diagram 
of the main portions of Fig. 5. 

[0083] In the embodiments shown in Figs. 1 and 4, 
tuning is performed in each of UHF, VHF High and VHF 
Low bands, amplification is done by one high frequency 
amplifier 32, and tuning circuits are provided for respec- 
tive bands also on the output side. By contrast, in the 
embodiment shown in Figs. 5 and 6, the signals of UHF, 
VHF High and VHF Low bands are extracted by using a 
variable band filter and high frequency amplification is 
performed. 

[0084] More specifically, in Fig. 5, HPF1 , upstream 
circuit 9, branching circuit 37, PIN attenuator circuit 33, 
AGC driver 34 and buffer amplifier 35 have the same 
configurations as those shown in Fig. 4, and configura- 
tions following UHF mixed circuit 6 and UHF mixed cir- 
cuit 28 are not shown. Input switching circuit 2 switches 
inputs to UHF variable image trap circuit 39 and to a 
VHF HIGH, LOW variable image trap 40. UHF variable 
image trap circuit 39 traps a frequency outside 470 MHz 
to 860 MHz of the UHF band. VHF HIGH, LOW variable 
image trap 40 traps a frequency outside 1 70 MHz to 470 
MHz of the High band and out of 54 MHz to 1 70 MHz of 
the VHF Low band. Therefore, the VHF HIGH, LOW var- 
iable image trap 40 extracts a signal within the band of 
54 MHz to 470 MHz. Of the extracted signal, VHF HIGH 
BAND HPF42 extracts a signal within the band of 170 
MHz to 470 MHz and applies the extracted signal to 
high frequency amplifier 32. When the VHF Low band is 
selected by the VHF LOW BAND input circuit 41, VHF 
HIGH, LOW variable image trap 40 extracts a received 
signal of VHF Low band within the band of 54 MHz to 
170 MHz. 

[0085] Rg. 6 shows specific circuit configuration fol- 
lowing input switching circuits 2 to 14, where switching 



diodes dl to d6 constitute the input switching circuits 2 
and 14 of Fig. 5. UHF variable image trap circuit 39 
selecting the UHF band is constituted by an image trap 
variable capacitance diode D1 , coils L1 to L3 and L6 as 

5 well as capacitors C1 to C4. Coil L1 is for matching, coil 
L3 is for UHF image trapping, coil L2 and capacitor C3 
constitute an LPF of UHF band, and capacitors C2 and 
C4 together with coil L6 constitute an HPF of the UHF 
band. Capacitors C1 and C2 are capacitors for prevent- 

10 ing DC current, resistor R3 is a bias resistance of varia- 
ble capacitance diode D1 , and resistors R1 and R2 are 
bias resistances of switching diodes d2 and d1 . 
[0086] VHF HIGH, LOW variable image trap circuit 
40 selecting the VHF High band and VHF Low band 

75 includes an image trap variable capacitance diode D2, 
coils L13, L17, L18, a capacitor C7 and switching 
diodes d3 and d4. VHF Low band is selected by image 
trap variable capacitance diode D2, coils L12, L16 to L8 
and capacitors C7, C8 and C24. 

20 [0087] Here, the coil L13 is for VHF High band 
image trapping, the coil L12 is for VHF Low band image 
trapping, coil L1 7 is for matching, coil L1 8 and capacitor 
C7 provide an LPF for VHF High band, and capacitors 
C24 and C8 together with coil L16 constitute a VHF 

25 HIGH BAND HPF42. Capacitors C6, C10, C25 and C26 
represent DC current preventing capacitors, capacitor 
C27 is a bypass capacitor, and resistor R21 is a bias 
resistance of variable capacitance diode D2. 
[0088] High frequency amplification output switch- 

30 ing circuit 29 shown in Fig. 5 includes switching diode 
d9 shown in Rg. 6, and high frequency amplification 
output switching circuit 30 includes switching diode d10. 
UHF high frequency amplification output tuning circuit 5 
is provided by a double-tuned circuit including variable 

35 capacitance diodes D4 and D5, coils L4 and L5 and 
capacitors C12 and C13. 

[0089] Further, VHF HIGH BAND high frequency 
amplification output tuning circuit 1 7 of Fig. 5 is formed 
by a double-tuned circuit of VHF High band including 
40 variable capacitance diodes D9 and D1 1 , coils L9 and 
L11 and capacitors C17 and C18 shown in Fig. 6, and 
VHP LOW high frequency amplification output tuning 
circuit 25 is provided by a double-tuned circuit of VHF 
Low band including variable capacitance diodes D9 and 
.45 D1 1 , coils L9, L1 0, L1 4 and L1 5 and capacitors C22 and 
C23. 

[0090] Coils L7 and L8 are high frequency choke 
coils, capacitor C15 is a coupling capacitor, capacitors 
C1 4, C1 7 and C1 9 are capacitors for preventing DC cur- 
se? rent, capacitors C11, C21, C22 and C23 are bypass 
capacitors, resistors R10 and R 13 are dumping resist- 
ances, and resistors R11, R12, R14. R15, R16 and R17 
are bias resistances of variable capacitance diodes D3, 
D4, D5, D6, D9, Dl 1 and D12. 
55 [0091] A tuning voltage is applied to power supply 
terminal P1, a selecting voltage of UHF band is applied 
to power supply terminal P2, a selecting voltage of VHF 
Low band is applied to power supply terminal P3, and a 
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selecting voltage of VHF High band is applied to power 
supply terminal P4. These applications are realized by 
the following operation: final selecting data is transmit- 
ted from the CPU, not shown, to PLL channel selection 
circuit 27 shown in Fig. 1, channel selection is per- 5 
formed based on the data and, simultaneously, input 
switching circuit of band switching operates in accord- 
ance with the band characteristic so that the selecting 
voltages for respective bands are switched. 
[0092] The state of operation of each band of Figs. 10 
5 and 6 will be described in the following. The CATV sig- 
nal is supplied through HPF1 , branching circuit 37 and 
PIN attenuator circuit 33 to buffer circuit 35 in the similar 
manner as in Figs. 1 and 4. In PIN attenuator circuit 33, 
the amount of attenuation of PIN attenuator circuit 33 is 75 
controlled by AGC driver 34, based on the AGC voltage 
V ACC applied to AGC terminal 36. 
[0093] The output of buffer amplifier 35 has its band 
switched by switching diodes d1 to d6 included in input 
switching circuit 2. When a selecting voltage of UHF 20 
band is applied to power supply terminal P2, switching 
diodes D1 and D9 are rendered conductive, and the 
UHF band of 470 MHz to 860 MHz is selected by the 
LPF consisting of coil L2 and capacitor C3 and the HPF 
consisting of capacitors C2 and C4 and coil L6. The sig- 2s 
nal of this band is subjected to high frequency amplifica- 
tion by high frequency amplifier 32, and applied to high 
frequency amplification output switching circuit 29. The 
switching diode d9 of high frequency amplification out- 
put switching circuit 29 has been rendered conductive 30 
by the selecting voltage of UHF band, so that the signal 
is tuned by the double-tuned circuit including variable 
capacitance diodes D4, D5 ( coils L4 and L5 and capac- 
itors C12 and C13 of UHF high frequency amplification 
output tuning circuit 5, and a received signal is output to 35 
UHF mixing circuit 6. 

[0094] When a selecting voltage of VHF High band 
is applied to power supply terminal P4, switching diodes 
d5 t d3, d2 and d4 are rendered conductive, and by the 
LPF consisting of coil L18 and capacitor C7 and the 40 
HFP consisting of capacitors C8 and C24 and coil LI 6 
in VHF HIGH, LOW variable image trap 40, the band of 
170 MHz to 470 MHz is selected, and amplified by high 
frequency amplifier 32. The switching diode d8 of high 
frequency amplification output switching circuit 30 has 45 
been rendered conductive by the selecting voltage of 
VHF High band, and therefore the signal is tuned by the 
double-tuned circuit including variable capacitance 
diodes D9 and D11, coils L9 and L10 and capacitors 
C17 and C18 included in VHF HIGH BAND high fre- so 
quency amplification output tuning circuit 17, and the 
received signal is output to VHF mixing circuit 28. At this 
time, switching diodes d10 and d1 1 are rendered con- 
ductive, while coils LI 4 and L15 are short-circuited. 
[0095] When the selecting voltage of VHF Low 55 
band is applied to power supply terminal P3, switching 
diode d4 included in VHF LOW BAND input circuit 41 is 
rendered conductive, the HPF including capacitors C8 



and C24 and coil LI 6 is short-circuited, and by the LPF 
consisting of coil L18 and capacitor C7, the VHF Low 
band of 54 MHz to 170 MHz is selected. Further, by the 
VHF Low band selecting voltage, switching diodes d12 
and d16 are rendered conductive, and the signal is 
tuned by the double-tuned circuit including variable 
capacitance diodes D9 and D12, coils L9 and L10 
included in VHF HIGH BAND high frequency amplifica- 
tion output tuning circuit 17 and coils L14 and L15 
included in VHF LOW BAND high frequency amplifica- 
tion output tuning circuit 25, and the received signal is 
output to VHF mixing circuit 28. 

[0096] As the operation after the signal is passed 
through UHF mixing circuit 6 and VHF mixing circuit 28 
is the same as that of Fig. 1 , detailed description thereof 
will not be repeated. 

[0097] As described above, in the embodiment 
shown in Figs. 5 and 6, it is possible to extract the signal 
of UHF band, VHF High band or VHF Low band by 
using the variable band filter, and high frequency-ampli- 
fied by the high frequency amplifier 2, so that the circuit 
configuration can be simplified and the power consump- 
tion can be reduced. 

[0098] Fig. 7 is a schematic block diagram of 
another embodiment of the present invention, and Fig. 8 
is a specific circuit diagram of main portions of Fig. 7. 
[0099] The embodiment of Figs. 7 and 8 is the 
same in configuration as the embodiment of Figs. 5 and 
6 except that the input switching circuit 1 4 of Figs. 5 and 
6 is removed, and that in place of UHF variable image 
trap 39 and VHF HIGH, LOW variable image trap circuit 
40, a UHF input tuning circuit 41 , a VHF HIGH BAND 
input tuning circuit 46 and a VHF LOW BAND input tun- 
ing circuit 43 are provided. 

[0100] Input switching circuit 2 includes switching 
diodes d1 to d6, rendered conductive in accordance 
with the UHF band selecting voltage, VHF Low band 
selecting voltage and VHF High band selecting voltage 
applied to power supply terminals P2 to P4, and the 
UHF band, VHF High band and VHF Low band are 
switched. UHF input tuning circuit 41 includes variable 
capacitance diode D3 t coils L2 and L3, capacitor C6 
and switching diode d4, for tuning to the UHF band. 
[0101] VHF HIGH BAND input tuning circuit 46 
includes variable capacitance diode D3 ( coils L2, L3 
and L7, capacitors C7 and C5 and a switching diode d5 
for tuning to the VHF High band. VHF LOW BAND input 
tuning circuit 43 includes variable capacitance diode 
D3, and coils L2, L3, L7 and L1 2 for tuning to VHF Low 
band. 

[0102] In Fig. 8, D1 is a variable capacitance diode 
for image trapping and D2 is a variable diode for match- 
ing, which constitute the variable image trap circuit 45 of 
Fig. 7. Coil L1 is a matching coil for UHF, VHF High 
band, coil L6 is for matching VHF Low band and L3 is a 
choke coil. Capacitors C1, C2 and C10 are for prevent- 
ing DC current, capacitors C3, C4, C5, C6 and C9 are 
bypass capacitors, and capacitor C8 is a coupling 
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capacitor. Resistors Rl, R5 and R7 are bias resistances 
of switching diodes, resistors R2, R3 and R4 are bias 
resistances of variable capacitance diodes, and resis- 
tors R8 and R9 are gate bias resistances for the high 
frequency amplifier. 

[0103] When the UHF tuning voltage is applied to 
power supply terminal P2, switching diode d4 is ren- 
dered conductive, the signal is tuned to the UHF band 
by the tuning circuit including variable capacitance 
diode D3, coils L2 and L3 and capacitor C6, and the 
received signal is applied to high frequency amplifier 32 
for high frequency amplification. 

[0104] When the VHF High band selecting voltage 
is applied to power supply terminal P4 ( switching diodes 
d3 and d5 are rendered conductive, and the signal is 
tuned to VHF High band by the tuning circuit including 
variable capacitance diode D3, coils L2. L3 and L7 and 
capacitor C5, and the received signal is applied to high 
frequency amplifier 32 for high frequency amplification. 
[0105] When the VHF Low band selecting voltage is 
applied to power supply terminal P3, switching diode d6 
is rendered conductive, the signal is tuned to VHF Low 
band by the tuning circuit including variable capacitance 
diodes D3 and coils L2, L3 t L7 and L12, and a received 
signal is applied to high frequency amplifier 32 for high 
frequency amplification. Except these points, the opera- 
tion is the same as the embodiment of Figs. 5 and 6. 
Therefore, by this embodiment also, the circuit configu- 
ration can be simplified and the power consumption can 
be reduced. 

[0106] Fig. 9 is a block diagram showing a still fur- 
ther embodiment of the present invention, and Fig. 10 is 
a specific circuit diagram of the main portions of Fig. 9. 
The embodiment shown in Figs. 9 and 10 includes a 
VHF power supply circuit 44 newly provided. Except this 
point, the embodiment has the same configuration as 
that of Figs. 7 and 8. The VHF power supply circuit 44 
includes a circuit supplying the VHF High band select- 
ing voltage to VHF High, Low band selecting switching 
diode d8 through switching diode d7, coil L8 and a 
resister R13 ( and a circuit for supplying the VHF Low 
band selecting voltage to switching diode d8 through 
coils L13 and L18 and resistor R13. The tuning circuit 
included in VHF HIGH BAND high frequency amplifica- 
tion output tuning circuit 17 includes variable capaci- 
tance diodes D9 and D1 1 , coils L9, L10 and capacitors 
C17 and C18, and further includes matching variable 
capacitance diodes D10 and D12. 
[0107] The embodiment is similar to the embodi- 
ment of Figs. 7 and 8 except that when the VHF High 
band selecting voltage is applied to the power supply 
terminal P4, switching diode d8 is rendered conductive 
through switching diode d7, coil L8 and resistor R13. 
Therefore, by this embodiment also, the circuit configu- 
ration can be simplified and the power consumption can 
be reduced. 

[0108] As described above, by the embodiments of 
the present invention, the signal is first attenuated by a 



prescribed gain at the gain controlling means at the 
down signal receiving unit, amplified, tuned to desired 
frequency in each range and amplified by high fre- 
quency amplifying unit, and for each range, signal is 

5 converted to the desired intermediate frequency signal 
by the frequency converting circuit. Therefore, the down 
signal is attenuated with a prescribed gain regardless of 
the amplification of high frequency amplifying unit in 
gain control unit. Therefore, even when the muitiwave 

10 down signals are received at the high input level, signal 
distortion caused by the high level down signal entering 
the succeeding circuitry for amplification can be pre- 
vented. 

[0109] Although the present invention has been 
is described and illustrated in detail, it is clearly under- 
stood that the same is by way of illustration and example 
only and is not to be taken by way of limitation, the spirit 
and scope of the present invention being limited only by 
the terms of the appended claims. 

20 

Claims 

1. A CATV tuner including an upstream circuit for 
transmitting a data signal to a CATV (cable televi- 

25 sion) station, a high pass filter for receiving multi- 
wave down signal from said CATV station while 
removing said data signal, and a receiving unit for 
receiving the down signal provided through said 
high pass filter, wherein 

30 

said receiving unit includes a gain control cir- 
cuit (33) receiving said down signal, attenuat- 
ing the down signal with a prescribed gain and 
thereafter amplifying the down signal and out- 

35 putting a resulting signal, 

a high frequency amplifying circuit (32) receiv- 
ing the output signal from said gain control cir- 
cuit and extracting signals having frequencies 
of different ranges dependent on different fre- 

40 quency bands, 

a frequency converting circuit (6, 28) convert- 
ing the signals output from said high frequency 
amplifying circuit each to a prescribed interme- 
diate frequency signal of respective ranges, 

45 and 

an intermediate frequency amplifying circuit 
(1 9) amplifying the output signals from said fre- 
quency converting circuit and providing an 
amplified output. 

50 

2. The CATV tuner according to claim 1 , wherein 

a down data of a band different from that of 
said muitiwave down signal is input from said 
55 CATV station through a cable to said receiving 

unit, and 

said receiving unit includes a branching circuit 
(37) branching and outputting said down data 



10 



19 



EP 1 047 192 A1 



20 



signal. 

The CATV tuner according to claim 1 or 2, wherein 

said high frequency amplifying circuit includes 5 
input selecting circuits (2, 14, 22) receiving an 
output signal from said gain control circuit and 
selectively providing outputs of a plurality of 
ranges dependent on frequency band, 
high frequency amplification input tuning cir- io 
curts (3, 15, 23) provided corresponding to said 
plurality of ranges respectively, for tuning the 
signal of each range selected by said input 
selecting circuits to a desired frequency, and 
outputting resulting signals, is 
a high frequency amplifying circuit (32) pro- 
vided commonly to said plurality of ranges, 
amplifying respective output signals from said 
high frequency amplification input tuning cir- 
cuits and providing an amplified output, 20 
output selecting circuits (29, 30, 31) receiving 
the output signal from said high frequency 
amplifying circuit and selectively providing out- 
puts to said plurality of ranges, and 
high frequency amplification output tuning cir- 25 
cuits (5, 17, 25) provided corresponding to said 
plurality of ranges respectively, receiving the 
signals of respective ranges selectively output 
from said output selecting circuits, tuning the 
signals to desired frequencies, and providing 30 
an output. 

The CATV tuner according to claim 1 or 2, wherein 

said high frequency amplifying circuit includes 35 
input selecting circuits (2, 4) receiving an out- 
put signal from said gain control circuit and 
selectively providing outputs of a plurality of 
ranges dependent on frequency band, 
at least two high frequency filter circuits (39, 40 
40, 41, 42) receiving signals of at least two 
ranges selected by said input selecting circuit 
and cutting off a frequency other than a desired 
frequency, 

a high frequency amplifier (32) provided com- 45 
monly to the two ranges, amplifying an output 
selectively provided from said high frequency 
filter circuits and outputting a resulting signal, 
an output selecting circuit (29, 30) receiving an 
output signal from said high frequency amplifier so 
and selectively outputting a signal of either of 
said at least two ranges, and 
high frequency amplification output selecting 
circuits (5, 17) provided for said at least two 
ranges respectively, receiving the signals of the ss 
at least two ranges output from said output 
selecting circuit, tuning each of the signals to a 
desired frequency of respective range, and out- 



putting a resulting signal. 

5. The CATV tuner according to claim 3 or 4, wherein 

said input circuit includes 
an attenuating circuit (33) receiving said down 
signal as an input, attenuating the down signal 
with said prescribed gain and providing an out- 
put, and 

a buffer amplifying circuit (35) receiving an out- 
put signal from said attenuating circuit, amplify- 
ing over broad-band and outputting a resulting 
signal. 

6. The CATV tuner according to any of claims 1 to 4, 
wherein 

said prescribed gain is variably set based on an 
input signal level at said high frequency ampli- 
fying unit. 

7. The CATV tuner according to any of claims 4 to 6, 
wherein 

at least one of said input selecting circuit and 
said output selecting circuit includes 
a plurality of switching elements (d1-d4) oper- 
ating based on a level of an input signal, and 
a plurality of inductor elements (LI -L6) of which 
switching is controlled by an operation of said 
plurality of switching elements, and 
said input signal its selectively output to said 
plurality of ranges by the switching control of 
said plurality of inductor elements in accord- 
ance with the operation of said plurality of 
switching elements. 

8. The CATV tuner according to claim 4, wherein 

said high frequency filter circuit includes a com- 
bination circuit of a high pass filter and a low 
pass filler, cut-off frequency of each of which is 
variable. 

9. The CATV tuner according to claim 2 or 4, wherein 

said high frequency amplifier includes a bipolar 
transistor or a dual gate transistor. 
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